INTRODUCTION {#sec1-1}
============

Hospitals are one of the most expensive economic sections in every country. The economic nature of these organizations has recognized the outcomes of their operation as an undeniable basic necessity due to dealing with human life and health.\[[@ref1]\] Moreover, providing effective and efficient services has been brought to people and officials' attention. During recent years, the Ministry of Health and Medical Education has followed outsource financing strategies in line with clause 5, article 2 of 82 budget execution rules and Act III of development in order to rationalize the size of government, strengthen government accountability, and to develop the delivery of healthcare.\[[@ref2]\]

Huge advances in information technology, in general, and health care services, in particular, have risen during the past 20 years.\[[@ref3]\] With increasing technological advances, organizations have realized the undeniable benefits of information technology to increase the quality, accuracy, and speed of affairs, and most managers have become aware of the importance of its use in increasing efficiency and effectiveness of organizations and more satisfied customers, and have established and used information systems.\[[@ref4]\] Therefore, every year, managers define and implement different projects in the field of information technology and information systems according to organizational needs in order to improve organization\'s performance. However, despite huge costs incurred in this area, in many cases, they fail due to lack of proper understanding of the advantages, disadvantages, and influencing factors in decision making. As a result, their failure leads to waste of time and money in the organization.

Today, the use of office automation and specific information systems of each organization is growing rapidly. Many organizations have a specific unit, called information technology or the like, in order to use information technology strategies properly, identify the needs of business Information Technology (IT), and address these needs. Given the rapid growth of this field, if all these goals are achieved in the organization through IT unit, these units will expand too much. However, as business domain has a significant distance with IT, this overexpansion will cause lack of integration and high overhead costs in an organization. As a result, organizations try to outsource these activities as much as possible in order to prevent the problems, and use organizational capabilities in IT field.\[[@ref5]\] However, if there is no proper link to outsource information technology, it will just incur high costs for the outsourcing organization while the organization will lose its control over service quality, leading to low information security; thus, the organization will fail to fulfill its mission.

Outsourcing is made up of two words "out" and "sourcing" which refers to the act of transferring internal workings of an organization under contract to the supplier organization. [Table 1](#T1){ref-type="table"} presents a sample of outsourcing definitions.

###### 

Sample of outsourcing definitions
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There isn't a fundamental difference between the above definitions, and in fact, the definition of outsourcing is composed of three parts. First, the whole or part of the activities are entrusted to one or more external supplier (Total Outsourcing, Multiple-supplier sourcing). Second, the responsibility of performance is transferred to external supplier, and third, factors of production and the decision rights are entrusted in most cases too. Accordingly, outsourcing of information technology includes entrusting of a substantial portion of the functions of information technology, the responsibility of performance, and the decisions right to external supplier of information technology.

The purpose of this paper was first, to express the effective criteria for selecting suppliers of IT services, second, to explain the advantages and disadvantages of outsourcing IT in the hospital.

Identify the advantages and disadvantages of outsourcing and effective criteria in IT services supplier selection cause the managers be able to take the most appropriate decision to select supplier of IT services.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was narrative review, with the literature on the affective criteria for supplier selection of information technology services in a formal research framework. Our study was divided into three phases: Literature collection, assessing, and selection. The literature search was conducted with the help of library search engines available at Google, Google scholar, books, conference proceedings and databases of Science Direct, PubMed, Proquest, Springer, and SID. In our searches, we employed the following keywords and their combinations: outsourcing, information technology, hospital, decision making, and criteria in the searching areas of titles, keywords, abstracts, and full texts. The preliminary search resulted in 120 articles, which were published between 2000 and 2013 during July 2013. Only articles written in English, American, and Persian languages were considered because the researchers did not dominate on other languages. After a careful analysis of the content of each paper, a total of 46 papers were selected based on their relevancy.

RESULTS {#sec1-3}
=======

IT outsourcing advantages and disadvantages {#sec2-1}
-------------------------------------------

Knowing the advantages and disadvantages of doing anything makes the decisions to be taken very attentively and increase the efficiency of decisions. Knowing the advantages and disadvantages is important in outsourcing of IT projects and helps to provide a comprehensive view of how the project is achieved.

Today, organizations are not looking to do all the activities needed, but every organization keeps the main activities for itself and performs other activities through other suppliers have key competencies in those activities. So, in a lattice structure, a collection of suppliers, who are known with their key feature in relations to the win - come together and work together.

Today, outsourcing is an appropriate method to supply resources and has numerous benefits to organizations. The most important advantages include: To reduce costs,\[[@ref12][@ref13][@ref14][@ref15][@ref16]\] improving skills,\[[@ref14]\] increasing the organization\'s competitive advantage,\[[@ref12][@ref13][@ref14][@ref15][@ref16]\] focus on their core processes,\[[@ref12][@ref13][@ref14][@ref15][@ref16]\] innovation,\[[@ref13]\] adjustment of human resources,\[[@ref13]\] more efficient of activities by relying on external experts,\[[@ref12][@ref13][@ref14][@ref17]\] more flexibility,\[[@ref12][@ref15][@ref16]\] access to the supplier\'s resources,\[[@ref12][@ref15][@ref16]\] providing better quality of service,\[[@ref13][@ref14][@ref15][@ref16]\] and faster delivery of products and services\[[@ref15]\] to customers because suppliers have special equipment for providing outsourced services. On the opposite, outsourcing process may have risks and threats for organizations such as strategic information security vulnerability,\[[@ref12][@ref13][@ref14][@ref17][@ref18][@ref19]\] dependence of organization to supplier,\[[@ref16][@ref17]\] difficulty in control outsourced processes,\[[@ref12][@ref13][@ref16][@ref18][@ref19]\] difficulty of returning to the pre-outsourcing status,\[[@ref13]\] reduced sense of job security staff,\[[@ref17]\] increased initial costs,\[[@ref17]\] hidden costs,\[[@ref12][@ref14][@ref18]\] increased risk\[[@ref16]\] and etc.

Therefore, considering the advantages and disadvantages of outsourcing, especially outsourcing of IT projects due to the special nature, can impact on a large part of the organization process; it is the key factor in outsourcing decisions that will reduce the risks of outsourcing.

Affective criteria for supplier selection of information technology services {#sec2-2}
----------------------------------------------------------------------------

In any outsourcing activity, there are risks, such as potential structural and cultural incompatibilities. To ensure success, it is crucial that both users and providers (partners) have a clear understanding of their similarities and differences, recognizing opportunities for mutual benefits under cooperative arrangements.

Since partner selection is crucial, it is imperative for decision-makers to devise, identify, and recognize effective partner selection criteria prior to outsourcing activities. Several issues are important to determining the optimal collaborator in this partner selection process, including: Whether there has been favorable past associated between the partners, whether the national and corporate cultures of the partners are compatible, and whether trust exists between the partners' management teams. Also, in order to select the correct and efficient partner, balance must be established between the different levels of contrast and multiple properties and between tangible and intangible factors related to supplier performance simultaneously and provide the possibility of comparison with the best suppliers.

The main objective of supplier selection is to identify suppliers with the highest potential for meeting a firm\'s needs consistently and with acceptable costs. This selection is done via a wide comparison of suppliers and based on a set of criteria. To select probable suppliers, proper and effective criteria can judge the ability of each supplier to meet the needs continually and effectively by using appropriate criteria.\[[@ref20]\]

To identify the effective criteria for selection of suppliers of IT services in hospital, the criteria identified in relevant various studies are as follows \[[Figure 1](#F1){ref-type="fig"}\].
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### Management {#sec3-1}

Business Integration: Most organizations working in fields other than IT. If these organizations decide that provide IT services to internal sources will lose their integrity\[[@ref5]\]Dependence on Supplier: High dependence on an IT supplier is perceived as a main risk that might threaten the client\'s business performance\[[@ref5][@ref21][@ref22]\]Manpower supply: By outsourcing have the possibility to access skilled workforce and temporary\[[@ref23][@ref24][@ref25][@ref26][@ref27][@ref28][@ref29]\]Focus on core competencies: Activities which do not constitute a core competence of the firm can be given to outside firms who can provide these at a lower cost.\[[@ref22][@ref23][@ref30]\]

### Technology {#sec3-2}

Physical facilities and assets: Physical facilities and assets supplier can increase the capabilities of technology and will not be needed to invest in the IT field by the organization\[[@ref23][@ref24][@ref25][@ref26][@ref29][@ref31][@ref32][@ref33][@ref34]\]Innovation: Up-gradation of technology.\[[@ref24][@ref35][@ref36][@ref37]\]

### Issues related to the services/products {#sec3-3}

Quality: Extent to which the product specifications are met\[[@ref5][@ref19][@ref20][@ref21][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28][@ref30][@ref31][@ref32][@ref37][@ref38][@ref39][@ref40]\]Speed ​​of service delivery: Suppliers must provide the required services in the shortest possible time, otherwise will reduce the competitiveness of the organization\[[@ref5][@ref19][@ref20][@ref21][@ref28][@ref31][@ref39][@ref40]\]Flexibility: This criterion is a qualitative measure stating how fast the outsourcer can adapt its system to changes.\[[@ref5][@ref19][@ref21][@ref23][@ref24][@ref27][@ref31][@ref32][@ref39][@ref41]\]

### Environmental {#sec3-4}

Market Capabilities: Having a market of skilled manpower, infrastructure, and technology to meet the needs of the organization\[[@ref5][@ref20][@ref31]\]Geographical location: Geographical location may be in different time zones, which require working at odd hours.\[[@ref27][@ref28]\]

### Risk {#sec3-5}

Information Security: If you have medical records or any other confidential information that will be transmitted to the outsourcing company, there is a risk that the confidentiality may be compromised\[[@ref5][@ref19][@ref22][@ref23][@ref27][@ref34]\]Management Control: Loss of management control is the most important reason for not outsourcing.\[[@ref5][@ref19][@ref22][@ref23][@ref37]\]

### Economic {#sec3-6}

Cost : It refers to the total cost involved, and it has to be reduced\[[@ref5][@ref19][@ref20][@ref23][@ref24][@ref25][@ref27][@ref28][@ref30][@ref31][@ref39][@ref40][@ref41][@ref42]\]Financial capability : Financial capability is essential for suppliers to assure continuity of supply and reliability of product quality.\[[@ref20][@ref21][@ref28][@ref31][@ref32][@ref33][@ref34]\]

DISCUSSION {#sec1-4}
==========

The criteria and sub-criteria influencing outsourcing decisions in Iranian hospitals were identified in six major categories including administrative issues, issues related to the service/product, technology factors, environmental factors, risks, and economic factors associated with 15 sub-criteria containing business integration, dependence on suppliers, human resources, focus on core competencies, facilities and physical capital, innovation, quality, speed of service delivery, flexibility, market capabilities, geographical location, security, management control, cost, and financial capability.

Chyan Yang and Jen-Bor Hung in a study titled "A decision model for Information System (IS) outsourcing" expressed factors influencing outsourcing decisions, including economic agents, strategic, management, technology, and quality.\[[@ref35]\]

Kaya also considered quality, cost, organizational factors, technological factors, and environmental factors as the main criteria affecting the decision to outsource and announced that environmental factors with weight 0.312 and organizational factors with weight 0.223 have the greatest impact on decision making.\[[@ref43]\]

Nahavandi *et al*. suggested that issues related to product with weight 0.540, environmental issues with weight 0.297, and management issues with weight 0.163 are the main criteria influencing IT outsourcing decisions.\[[@ref5]\]

Liou and Chaung identified eleven criteria for supplier selection and expressed that loss of management control with weight 0.156, speed of service delivery with weight 0.136, and information security with weight 0.134 have the greatest impact on decision making.\[[@ref19]\] These criteria are similar to the criteria identified in this study, but the weight prioritization criteria have obvious differences in various studies.

Given that different criteria have been identified to choose supplier of IT services, most of which are usually mental factors, a significant difference is observed in ranking and rating of influencing criteria on supplier choice. This fact emphasizes on the importance of using systematic and multi-criteria patterns, which help decision makers to identify definite priority of decision options with proper rating of different criteria. As IT unit has a lot of responsibilities, which are not simply measureable with money scales, evaluation methods based on financial criteria are not suitable.\[[@ref44]\] Analytical Hierarchy Process (AHP) is one of multi-criteria decision processes that consider mental factors as well as concrete factors in decision making\[[@ref45]\] and one of the group decision making techniques is utilized to determine priorities.\[[@ref46]\]

CONCLUSION {#sec1-5}
==========

Different factors have been identified and used by researchers in order to outsource decisions, but various studies show a significant difference in criteria1 rating. These differences are due to organizational, environmental, and economic factors. Therefore, influencing criteria in decision of outsourcing should be investigated separately according to organization\'s position and mission, environmental and economic situation, and advantages and disadvantages of each form of IT service supplying. This way, the organization will be able to make proper outsourcing information technology decisions.
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